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ABSTRACT 
Analyiis of exploratory tiawl lurvey data for the areas between latitudes 20°N (off Veraval) and 
23°2(m ( ( ^ Jaldiau) and longitudes 68°E and 70°S0^ in the Saurashtra coast for a S-year period from 198S 
to 1989 revealed that the average demersal fish biomass in this area w u 430.4 kg/km^ The biomass per 
unit area increased in the north western direction from Veraval up to Harshad. Sdaenid and riUxMifish 
contributed substantially to the resource, forming as high as 62.5% of total demersal biomass. During the 
S-year period, the dianersel biomass declined from 634.7 kg/km^ in 198S to 3SS.0 kg/km^ in 1989, i.e. a 
decrease of abcwt 44%. 
Trawl survey conducted at regular inter* 
vals for a long period provides valuable infor-
mation on the status of the biomass and spatial 
and groupwise distribution of fishes, thuis ena-
bling formulation of fishery management 
policies. There are only a few attempts to 
estimate the fish biomass of the nordiwest 
coast of India (Bapat et al. 1982, Rao and 
Kunjipalu 1989). An analysis was, tha«fore, 
done to strengthen the existing knowledge on 
the demersal fish bicMniass along the 
Saurashtra coast 
MATERULS AND METHODS 
During 1985-1989, theFishay Survey of 
India operated one 17.5 m trawler, M V 
Meena Prapi from Porbander base. Every 
voyage of the trawler lasted for 5-10 days. 
During the 5-year period, survey was con-
ducted in 88 squares (10' each) between 
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latitudes 20°N (off Veraval) and 23°20' N (off 
Jakhau) (Fig. 1) at a depth range of 12-70 m. 
The data were provided to the Research 
Centre of CMFRI, Veraval. 
To estimate the biomass, swept area 
method (Gulland 1969, Pauly 1983) was fol-
lowed: 
Biomass = _ ACxCff 
AsxXi 
where Ac, area considered = area of each 10' 
square (« 326.6 km )^ x no. of squares fished; 
C^, catch/unit effort; As, area swept by gear 
per unit effort; and Xi, proporticm of the fish 
in the path of the gear that were actually 
retained by the net. 
As the value Xi is not available, a value 
of 0.5, which is cranmonly used in southeast 
Asian waters (Isarankura 1971, Saeger et al. 
1976, Anonymous 1978) has been used in the 
present study. Pauly (1979) opined that this 
value might be very realistic. 
The area swept (As) by the gear during 
one unit of effort was computed from the 
expressicm: 
As = txvxhxXi 
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where t, time spent in trawling; v, speed of the 
vessel when trawling; h, length of the trawl 
net's head rope; and X2, a fractkm expressing 
the width of the area swept by the net divided 
by the length of the head tope. In this inves-
tigation, the trawling q)eed was 2.5 loiots. The 
head rope length of the trawl nets opo^ted by 
M V Meena PrafA was 24 m. Again, as infor-
mation on X2 is not available, a value of O.S 
was used, which is suggested to be the best 
compromise (Shindo 1973, Pauly 1979). 
For determining all year biomass, the 
catph in each 2one (1** latitude x 1° longitude 
square) during the suidy period was pooled 
and the C/f was calculated; the biomass was 
subsequently calculated for the areas fished in 
each zone. Each 10' square that was repeated 
over the years was considered as a single 
square while calculating the all year biomass. 
For^culating the all zone biomass, the catch 
in each year iii the entire study area was 
pooled and the C/f and subsequently the 
biomass was calculated. 
RESULTS AND DISCUSSION 
The number of 10' squares fished in the 
designated area and the effort employed by 
M V Meena Prapi in each zcoie (1° square) 
during the S year exploratory-survey period 
are presented in T^le 1. The trawler surveyed 
for 4675.2 hours in 88 squares (100 of 7 zones, 
covering a total area of 28740.8 km^Ot me 1 
zones, the maximum effort (2881.10 hr) was 
spent in 21°N 69'*E (off Porbander). 
For biomass estimation, 8 fish groups 
with catch rate above 1 kg/hr were selected. 
The gnHq)s thus selected were elasmoln^ch, 
catfish, carangid, sciaenid (ghol and other 
sciaenids), ribbonfish, perch, Lactarius and 
cephalopod. Though catfish and ribbonfish 
are generally considered as pelagic^ they were 
included for biomass estimation in this study 
as their landings fix>m private trawlers cbn-
stitute 60 and 85% of all-gear landings in 
Gujarat (Balan et d. 1987). Groups with catch 
rate below 1 kg/hr woe pooled as others, 
which included pom&et, eel, clupdd, se^iish, 
prawn, etc. 
The annual biomass of each group and of 
all dema:sal fishes in each zone (1° square) are 
presented in Table 2. In the entire area sur-
veyed, sciaenid (4020 tonne) and rib'oonfish 
(3710 tonne) fonned the maximum resource, 
followed by catfish (1293 tonne) and ceph-
TaUe 1. Annual effoK (hr) and area coniidered in each zone (1° iquare) by M V M*ma Pr<ipi 
TOM 
20°N70TS 
20PN69°E 
21*^70^ 
21°N69°E 
21°N68°E 
22?N68°E 
23^68°E 
AQamei 
\m 
10.00 
21.00 
2.75 
971.75 
21.00 
— 
— 
1026.50 
1986 
19.50 
— 
6.50 
595.25 
— 
9.25 
— 
630.50 
Effort (hr) 
1987 
53.25 
31.50 
— 
354.50 
233.50 
— 
— 
672.75 
1988 
130.25 
29.25 
— 
476.75 
362.25 
55.00 
1Z50 
1066.00 
1989 
163.50 
56.25 
— 
482.85 
8.00 
568.85 
— 
1279.45 
Mon 
(hr) 
376.50 
138.00 
9.25 
2881.10 
624.75 
633.10 
1Z50 
4675.20 
&i five yean 
No. of 
IC 
squares 
13 
10 
' 1 
22 
17 
2Q 
5 
88 
Area con-
sidered 
4245.8 
3266.0 
326.6 
7185.2 
5552.2 
6532.0 
1633.0 
28740.8 
—, indicates zones not surveyed 
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Table2. Bionuss (tonnes) of demersal fishes off Sanndiua coast 
Zone 
(l" square) 
2(fN70TE 
20rNfl9^ 
2l"N70TE 
21"Ne9^ 
ll'SCSTE 
22?^68°E 
23^68°E 
All zones (tonnes) 
0«Acm^ 
2ifti1(fE 
20°N69°E 
211^70^ 
21°Ne9°E 
21°N68TE 
22?^ 6 8 ^ 
23°N68"1E 
AH zones (tonnes) 
OtgtoiS 
2<fN7(fE 
2(PNe9°E 
21 'N70^ 
21*N69°E 
21'N68°E 
Tsrses^ 
23°N68°E 
All zones Oomes) 
(kg/bn^ 
1985 
0 
3 
2 
183 
244 
— 
— 
523 
25J 
136 
35 
5 
133 
337 
—, 
— 
403 
19.6 
0 
1173 
0 
1322 
760 
— 
— 
3784 
183.8 
1^6 
i 
8 
— 
0 
50 
— 
13 
— 
125 
6.9 
37 
— 
3 
77 
— 
0 
—. 
197 
10.7 
274 
,— 
29 
983 
— 
1035 
— 
2451 
133.9 
1987 1988 
EUismobraiidt 
13 
0 
• ^ 
42 
98 
— 
— 
99 
4.8 
8 
29 
— 
71 
19 
13 
0 
1 ^ 
5.9 
m^.CaroHgid 
34 
71 
— 
14 
93 
— 
— 
178 
8.8 
47 
0 
— 
14 
66 
0 
0 
167 
5.9 
y.Ribbmpsk 
311 
13 
— 
1118 
945 
— 
—. 
2990 
147.7 
3(B 
0 
— 
892 
544 
1424 
0 
3084 
108.6 
1989 
1 
0 
— 
56 
0 
128 
— 
314 
U.7 
26 
19 
— . 
6 
207 
192 
— 
393 
14.6 
703 
93 
— 
717 
27 
428 
— 
2384 
89.0 
Avenge 
(tonnes) Ocg/km^ 
5 
6 
03 
98 
22 
115 
0 
337 
37 
29 
3 
63 
82 
173 
0 
366 
470 
220 
21 
1054 
695 
525 
0 
3710 
1.0 
1.9 
1.0 
13.6 
3.9 
17.6 
0.0 
11.7 
8.8 
8.8 
11.7 
8.8 
14.6 
26.5 
0.0 
12.7 
110.5 
67.5 
61.6 
146.8 
125.1 
8a2 
0.0 
129.1 
1985 
465 
167 
26 
274 
305 
— 
— 
805 
39.1 
491 
236 
61 
1181 
277 
— 
— 
3280 
159.4 
669 
202' 
0 
183 
1286 
— 
— 
664 
312 
1986 
13 
— 
2 
569 
— 
0 
— 
1378 
75.4 
. 423 
— 
40 
885 
— 
294 
— 
2218 
1213 
26 
— 
0 
42 
— 
0 
— 
90 
5.0 
1987 1988 
u. Catfish 
47 91 
189 151 
— — 
204 449 
282 451 
— 0 
— 0 
733 1695 
363 59.7 
jy.Sdaemd 
481 428 
1035 693 
— ,— 
744 900 
1352 776 
— 58 
— 35 
3327 3476 
1643 122.2 
yi. Perch 
37 83 
19 42 
— — 
21 77 
168 136 
— 561 
— 0 
258 584 ' 
12.7 20.5 
1989 
53 
35 
— 
148 
135 
229 
— 
682 
253 
593 
245 
— 
823 
1678 
1041 
3694 
137.8 
21 
16 
— 
106 
180 
135 
— 
419 
15.7 
Avenge 
(tonnes) 
75 
119 
8 
337 
380 
205 
0 
1293 
510 
518 
47 
956 
988 
946 
35 
4020 
63 
48 
0 
106 
184 
173 
0 
534 
Qcg/km^ 
17.6 
3&3 
26L5 
47.0 
68.5 
313 
OJO 
44.9 
1203 
158.5 
1«.8 
133X) 
177.9 
144.7 
21.5 
139.9 
14.6 
14.6 
0.0 
14.6 
33.2 
26.5 
0.0 
18.6 
2 i 1 
s 
^ 
§ 
g 
^ 
I 
k 
? 
^ 
Zone 
(1° square) 
2(J°N70°E 
TtfSfSl^ 
21°N7(fE 
21"N69^ 
21" 6^8TE 
2 2 ^ 6 8 ^ 
23"N68^ 
An zones (tonnes) 
OcgtoaS 
20°K70°E 
Txfueff^ 
21*^70^ 
21°N«^ 
21"N68°E 
22T*68°E 
23°N68TE 
AU zones (ttnnes) 
»g/km^ 
1985 
0 
319 
0 
457 
125 
— 
— 
1368 
66.6 
1331 
712 
75 
526 
1466 
— 
— 
1631 
79.1 
1986 
75 
— 
13 
141 
— 
0 
— 
340 
18.6 
40 
— 
2 
83 
— 
154 
— 
249 
13.5 
1987 1988 
yn-Lactarius 
0 
0 
— 
0 
0 
— 
— 
0 
0.0 
ix. Others 
20 
123 
— 
134 
101 
• — 
— 
395 
19.7 
0 
0 
— 
0 
27 
0 
0 
56 
1.9 
87 
34 
— 
35 
88 
276 
0 
359 
12.7 
1989 
2 
0 
— 
0 
0 
2 
— 
3 
0.2 
197 
22 
— 
125 
38 
106 
— 
520 
19.4 
TaUe2 (Coud) 
Avenge 
(tonnes) 
5 
83 
8 
1S3 
59 
3 
0 
505 
152 
277 
26 
241 
136 
114 
0 
873 
Ocgftm"^  
1.0 
25.5 
26.5 
25.5 
ia7 
0.6 
0.0 
17.6 
36.3 
36.1 
712 
33.2 
24.7 
17.8 
0.0 
30.3 
1985 
125 
223 
11 
197 
385 
— 
— 
603 
29.4 
3218 
3070 
180 
4456 
5186 
• — 
— 
13061 
634.7 
1986 1987 1988 
ym. Cephalopod 
104 
— 
13 
120 
— 
103 
— 
322 
18.C 
1001 
— 
101 
2951 
— 
1598 
— 
7370 
402.9 
37 
32 
— 
42 
120 
— 
— 
258 
IX', 
50 
26 
— 
71 
146 
377 
0 
528 
18.6 
X. Total 
980 
1482 
— 
2319 
3160 
— 
— 
8238 
406.9 
1W7 
974 
— 
2509 
2254 
2709 
35 
10116 
356.1 
1989 
117 
32 
— 
106 
157 
460 
— 
1100 
41.1 
1711 
464 
. — 
2087 
2432 
rm 
— 
9509 
355.0 
Avoage 
(tonnes) 
83 
61 
11 
127 
146 
448 
0 
731 
14003 
1201.4 
vas 
3163.1 
2693.1 
2702.7 
35.3 
12368 
(kg/km^ 
19.6 
18.6 
36.3 
17.6 
26.5 
68.5 
0.0 
25J 
329.6 
367.8 
378.4 
440.1 
48S.1 
413.7 
21.5 
430.4 
? 
ST 
1 
s g i 
^ 
g 
s 
i 
> 
1 1 
> 
-, indicates zones not suveyed 
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Hg. 1. Part ot Gujsnt cout; the ahaded ateai were furveyed by M V Mttmi Prapi during 1985-89. 
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alopod (731 tonne). Of the total demersal fish 
biomass of 12 368 tonne off Saurashtra, the 
sciaenid and ribbonfish formed 32.5 and 
30.0%, respectively. The biomass of most of 
the selected groups and that of total demersal 
Hsh were concentrated in the zones 2 1 ^ 
69'*E, 21*^ 68°E and 22°N 68**E (Table 2). 
The biomass of most of the groups (elas-
mobranch, carangid, rilAwnnsh, perch. Lac-
tarius) and that of total demersal fish declined 
since 198S. The biomass of catfii^. sciaenid 
and cephalopod fluctuated over the years. 
The biomass estimations mentioned so 
far pertain only to the areas that were consi-
dered for survey in each zone (Fig. 1). Since 
the area considered for survey was not equal 
in the explored zones (Table 1), the biomass 
estimation of each zone did not represent 
resource concentration in an equal area. How-
ever, these estimates provide zone-wise and 
year-wise comparative abundance of the 
demersal groups. Analysis of data on the 
biomass per unit area during the S-year period 
revealed that the total demersel flsh biomass 
increased in the northwestern direction from 
Veraval (20°N 70°E; 329.6 kg/km^ up to 
Harshad (21°N 68°E: 485.1 kg/km^). The 
biomass decreased in the further northern 
areas off Dwaraka(22°N68°E; 413.7 kg/km )^ 
and Jakhau (23°N 68°E) (Table 2). Elas-
mobranch, carangid, and cephalopod were 
abundant in 22°N 68°E and sciaenid, perch 
and catfish were abundant in 21**N 68"^. 
The total fish biomass off Saurashtra 
coast during 1985-1989 was 430.4 kg/km .^ 
Sciaenid with 139.9 kg/km^ and ribbonfish 
with 129.1 kg/km'^  contributed substantially 
to the resource, forming as high as 62.5% of 
the total demersal biomass. However, the rib-
bonfish biomass decreased substantially 
during the 5-year period and the biomass in 
1989 was only about 60% of what it was in 
1985. The biomass of 4 more groups, viz. 
elasmobranch, carangid, perch and Lactarius 
also declined during the 5 years, resulting in 
reduction of total fish biomass from 634.7 
kg/km^ in 1985 to 355.0 kg/km^ in 1989, i.e. 
a reduction of 44%. Analysis of data on 
catch/hr also revealed that die catch' rate of 
total demersal fish declined steadily from 7.9 
kg/hr in 1985 to 4.6 kg/hr in 1989. 
Studies on the pattern of exploitation by 
commercial trawlers have indicated a 40% 
increase in fishing effort off Saurashtra coast. 
For instance, the effort of trawlers operating 
from Veraval increased from 5.23 lakh hr in 
1985 to 7.34 lakh hr in 1989. Furthermore, the 
cod-end mesh size of commercial trawl nets 
has been drastically reduced (10 mm), result-
ing in recruitment of very young juveniles to 
the fishery. Intensification of fishing effort 
coupled with drastic reduction in cod-end 
mesh size is likely to pressurize the demosal 
stock. These two factors are probably respon-
sible {(X the declining trend in catch rate and 
biomass of demersal resources. The situation 
off Saurashtra coast calls for judicious 
management of exploitation immediately. 
ACKNOWLEDGEMENTS 
We thank Dr K Alagaraja, Principal 
Scientist, Central Marine Fisheries Research 
Institute, Kochi, for suggestions and the 
Deputy Director. Fishery Survey of India, 
Porbander base, for regularly [K'oviding log-
sheets of the vessel M V Meena Prapi. 
REFERENCES 
Anonymoui. 1978. Reporton the wokshop on the demer-
sal resources of the Sunda Shelf. South China Sea 
Fisheries Development Programme 1:44. 
Balan K, Sivaraman P, George K P and Ramachandran 
M. 1987. An appraisal irf the marine fisheries of 
Gujarat Central Marine Fisheries Research In-
stitute Special Publication 38:51. 
Bapat S V, Deshmukh V M, Krishnamooithi B, Muthiah 
C, Kagwade P V, Ramamirtham C P, Mathew K J, 
Krishna Pillai S and Mukundan C. 1982. Fisheiy 
229 
VIVEKANANDAN AND GOTAL [VaL38.Na4 
reraorcei of the Exduiive Economic Zone of the 
notthweit coait of India. BuUetin cfCentral Marin* 
Fisheries Research Institute 33:86. 
Gulland T A. 1969. Manual of methodt for fish itodi 
uieinnem. Part 1. Pish population analyiit. Food 
and AgricuUwre Organisation Manual on Fishery 
Science 4:154. 
IiaiankunA. 1971. Aiseiimentof stodciofdemendfiih 
oS the weit coait of Thailand and Malaysia. Food 
and Agriculture Organis^ion Report 71/20 : 2Q. 
Pauly D. 1979.'nieoiyandma(iagementaf tiopicalmulti-
•pedei itodu: a review, with emphaiis on the 
loutheait Asian demersal fisheries. International 
Center far Living Aquatic Resources Management. 
Study Review I-.35. 
Pauly D. 1983. Some simple methods for the assessment 
at tropical fish stocks. Food and Agriculture Or-
ganiiatioH Fisheries Technical Paper 234: S2. 
Rao K K and Knnjipahi K K. 1989. Estimation cf fishery 
resources based on trawl surveys off Veravd, 
Gujarat. Food and Agriculture Organisation 
Fisheries Technical Paper 392:63-68. 
Saeger J, MartosubrotoP and Pauly D. 1976. Brst report 
of the Indonesian-Gennan fisheries Project 1:46. 
Shindo S. 1973. General review of the trawl fishery and 
the demenal fish stock of the South d i n a Sea. Food 
and Agriculture Organisation Fisheries Technical 
Paper 120:49.. 
230 
